Introduction
The Affordable Care Act (ACA) of 2010 (P.L. 111-148) Section 4302 requires the development of federal standards for the measurement of disability status in order to monitor health disparities and quality of care among this population. These new data will contribute to policy, research, and funding decisions. Therefore, the validity and reliability of disability measurement instruments are important to all those who will use these data.
Of particular concern is the construct validity for measures of disability. Several authors (1, 2, 3, 4) have noted discrepancies in prevalence estimates that can occur when different survey methodologies or different measures of disability are used. A variety of federal agencies currently report differing disability prevalence rates. For example, the Census Bureau, through its American Community Survey (ACS), reports 15% of American adults 18 years and older have disabilities (5) , while the Centers for Disease Control and Prevention (CDC), through the Behavioral Risk Factor Surveillance System (BRFSS), place disability prevalence for adults 18 and older at 20% (6) .
Public health officials typically use BRFSS data to identify emerging health problems, establish and track health objectives, develop and evaluate public health policies and programs, and examine health disparities among people with disabilities (1, 7, 8) . All US states and territories collect BRFSS data, making it the largest telephone health survey in the world (9) . Despite the wide usage of BRFSS disability questions, the Social Security Administration (SSA) definition of disability sets the standard for accessing federal disability benefits. The SSA definition is stricter, including only those individuals with severe disabilities (10) . Because the BRFSS asks respondents if they are limited in any activity while the SSA looks only at work limitations, one might expect the BRFSS to capture more people, including those with SSAdetermined disabilities. Indeed, the prevalence of people ages 18 to 64 receiving SSA disability benefits is only about 6%, a population reasonably expected to be included within the larger BRFSS figure (9) .
We examine here the construct validity of BRFSS disability items using a sample of adults who met the more stringent SSA definition of disability. We compare responses of this sample to the BRFSS questions to responses to a seven-part functional question. Finally, we discuss our findings, which suggest limitations in using the BRFSS for measuring disability prevalence, and implications for the new federal standards for the measurement of disability status.
Methods and Materials
This study posed the two BRFSS disability questions as part of a 69-item survey mailed in June 2009 to participants in the Kansas Medicaid Buy-In program in order to investigate the sensitivity of the questions among those with SSA-determined disabilities. The survey was sent to 1,049 people with a 38% return rate; 31 individuals did not answer the BRFSS questions, resulting in a study sample of 368. Nationally, participants in Medicaid Buy-Ins must meet the SSA definition of disability and have earned income. In Kansas, they must also be between the ages of 16 and 64 (although no survey respondents were younger than 18), and be competitively employed. Demographic characteristics of the study sample were comparable to those of people ages 18 to 64 identified by the 2009 Kansas BRFSS as having a disability (5) . 1 The sample was 57% female, had a mean age of 49 years, and was predominantly white (88%), with 3% reporting Hispanic ethnicity. Further, only 14% of the sample had completed 4 or more years of post-secondary education. Participants self-reported their primary disability(ies) as: mental illness (38%), chronic illness (17%), physical disability (23%), intellectual disability (12%), sensory disability (4%), learning disability/attention deficit hyperactivity disorder (3%), traumatic brain injury (2%), and HIV/AIDS (1%). The BRFSS disability questions are "Are you limited in any way in any activities because of a physical, mental, or emotional problem?" and "Do you now have any health problem that requires you to use special equipment, such as a cane, a wheelchair, a special bed, or a special telephone?"; a yes to either question results in a person being counted as having a disability. These items were administered via a mailed survey with the sample group, whereas the BRFSS survey is administered by telephone. In the 2009 BRFSS, 26% of Kansans aged 18-64 answered yes to one or both of the disability questions (6) .
In addition to the BRFSS questions, respondents answered a seven-part functional question-"Do you have difficulty with any of the following because of an impairment or health problem?: thinking, remembering or controlling emotions; seeing, hearing or communicating; your nerves, muscles or joints; going to school and/or work; performing personal care activities (such as bathing, dressing, grooming, using the toilet or getting in and out of bed); performing household activities (such as shopping, cooking, paying bills or cleaning); moving around (including walking, using stairs, lifting or carrying objects). This question was included in the 2006 and 2008 Kansas BRFSS state-added module, but asked only of those who responded yes to one or both of the BRFSS disability questions. The question was developed using the World Health Organization (WHO) International Classification of Functioning, Disability and Health (ICF) model as a reference (11). The ICF shifts the focus of disability from cause to impact with an emphasis on function rather than pathology, i.e., having difficulty with tasks versus having innate physical, mental, or emotional "problems".
False negative responses on the BRFSS required responding "no" to both BRFSS disability questions. Similarly, a false negative response on the functional question required a response of "no" to all seven functional items. We examined the rates of false negative responses by disability type using binomial proportions, and calculated 95% confidence intervals for each proportion (Table 1) . Additionally, we conducted a chi-square test to identify differences among disability types in rates of false negative responses on the BRFSS disability questions. Finally, to determine the relative accuracy of the two disability survey instruments, we compared the overall false negative rate for the BRFSS to the false negative rate for the functional question using a z-test for differences in proportions Results Within our sample of working-age adults with SSA-determined disabilities, the BRFSS disability questions had a sensitivity of 80.7%; 19.3% would not have been included in the state's BRFSS disability prevalence estimate. People within all disability-type categories screened less than 100% on the two BRFSS questions (Table 1) . A chi-square test demonstrated significant differences in negative response rates by disability type (! 2 = 24.227, df = 7, p < .001). People with physical disabilities and those with traumatic brain injury were much less likely to be reported as false negatives than were other groups, such as those with mental illness, chronic illness or intellectual disabilities. Among those with false negative responses to the two BRFSS questions, almost two-thirds (64.8%) answered affirmatively to having one or more functional difficulties (Table 1) . Among the entire sample, the false negative rate for the functional question was 13.9%, which was significantly less than for the BRFSS questions (19.3%); the false negative rates for people with mental illness, chronic illness, or intellectual disabilities were also substantially lower on the functional question. Indeed, the functional question captured at least half of the BRFSS false negative responders in all disability categories except LD/ADHD, for whom functional difficulties may be concentrated in such areas as reading or paying attention-functions not covered by the question used in this study. Discussion The BRFSS questions are intended to identify and track health and risk behaviors. Survey instruments ideally use methods that are quick, low-cost, and repeatable, yet they must balance efficiency with accuracy to serve their purpose. We expect that such instruments as the BRFSS should meet empirical psychometric qualities of reliability and validity.
The SSA definition of disability is quite restricted in its focus on substantial work limitation and is recognized as applying to people with severe disabilities. Conversely, the BRFSS disability questions are sometimes considered too broad because they include people with temporary conditions and those limited in any way (12) . Nevertheless, our findings suggest problems with using the BRFSS for measuring disability prevalence. In our sample of individuals with SSA disabilities, almost one in five screened as false negatives; people with self-reported mental illnesses (e.g., schizophrenia, bipolar disorder, depression), chronic illnesses (e.g., end stage renal disease, lupus, epilepsy, cystic fibrosis), intellectual disabilities, sensory disabilities, learning disabilities, and HIV/AIDS had the highest rates of false negatives.
While the cell sizes are much too small for generalizability, it is interesting to note that the "no" responders within the sensory disability category were people who are deaf or hearing impaired. While service providers and policy makers may consider these individuals to have a disability, many in the deaf community do not self-identify as such (13) . In spite of this fact, 100% of individuals with sensory disabilities responded "yes" to the functional question regarding difficulties with seeing, hearing and communicating, indicating that, for this population especially, the functional question is more valid. Further, all of the disability groups with high levels of false negative responses to the BRFSS questions may be less likely to use special equipment and may not view their conditions as limiting their activities (e.g., those with mental illness or intellectual disabilities). Indeed, the important distinction is perhaps that the BRFSS questions emphasize limitations while the functional question refers to difficulty. People with these conditions may acknowledge difficulty in completing a task, but not feel limited, thus causing them to be under-represented by the BRFSS.
Conclusion
Data collected under Section 4302 of the ACA will be used to monitor health disparities and quality of care among people with disabilities. Our findings indicate that BRFSS questions would not fully identify this entire population. Currently, questions from the ACS are proposed as the minimum standard for use under Section 4302 (14) . The ACS, with its focus on functional queries is a good foundation but, as our study indicates, additional questions that specifically address intellectual disabilities are needed to accurately represent the full spectrum of disability types (15, 16) . McDermott and Turk note the problems in using functional questions, particularly in attributing causality (e.g., is diabetes the cause of the disability or a result of it?) (4) . As an alternative they propose 3 multidimensional questions for identifying a person with a disability: (a) Do you use disability-related equipment…?, (b) Do you identify yourself as having a disability or have you received disability-related services?, and (c) If the answer is yes to either question, what is your disability? (4) . The need to identify underlying conditions resulting in disability appears essential to a full understanding not only of prevalence, but to understanding the types of conditions captured or missed by the questions, and differential outcomes among people with disabilities.
As McDermott and Turk note, disability researchers must come together to reach consensus on meaningful measures of disability. Now that a minimum standard has been proposed (i.e., ACS questions), the next important task is to monitor whether data collected through future federal surveys accurately represent the entire disability population. Our findings suggest that some disability groups will not be identified in their entirety, particularly people with intellectual disabilities who had among the highest proportion of false negatives in our study. 
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